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Analysis 

Burioa  tit;  period  all  data  reduction  for  Model  3^9A  take-off  and  laa&lng 
testa  has  bean  conplated  and  all  taka-off  and  landing  taata  have  been  raplottad 

for  reproduction.  Report  So.  1309-9.  Flight  Tart  Observed  and  Corrected  Data 

f . 

Report  baa  bean  -written  assd  i*  nearly  ready  for  release. 

Calaulationn  are  now  being  aada  for  uae  in  Report  Ho.  1309-10,  Flight  Test 
Performance  Data  Report,  which  will  contain  result*  and  analysis  cf  take-off  and 
landing  testa  of  Model  30?A. 

The  aoat  aignif least  lEprovaaeat  in  perforaanc#  due  to  boundary  layer 
control  (BLC)  appeared  in  the  reduction  of  air  distance  over  a 50 /foot  obstacle 
during  take-off.  Thie  has  been  attributed  to  differences  in  effective  thrust 
(thrust  sinus  drag)  at  clieb-out  speeds.  For  the  cnee  with  ELC  operating  this 
speed  was  lower  so  that  greater  propeller  thrust  vac  developed.  In  addition 
the  phys  ical  magnitude  of  drag  in  pounds  was  smaller  even  though  the  drag  co- 
efficient with  ELC  was  greater.  The  overall  effect  increased  the  angle  of 
cliab-out  to  the*  extent  that  substantial  reduction  in  air  distance  oceurcd. 

Model  3<^C  (Hydrogen  Peroxide  Jet  Pump) 

The  following  personnel  of  Reaction  Motors,  Inc.  arrived  ©a  June  16,  1953- 

Arthur  Bruterdt,  Aset.  Project  Enf  ~^tnv 
Jack  Ciuglswuj  Service  Representative 
Oabriei  Yamarv,  Service  Representative 

P>e- installation  ground  tests  were  prefora&d  cn  t ha  a^Og  Jet  puwp  systes. 

during  the  w**sk  of  June  29-  The  unit  vas  tested  for  total  elicit  eisutes  of 

operation.  Ho  Malfunctions  or  unusual  system  operation  vas  observed. 

The  unit  is  nov  being  law  tailed  is  the  airplats  for  flight  test  purposes. 

(Peferesce  Photograph  #5)  The  following  ibeaa  rewaia  to  be  completed  before 

the  airplane  is  ready  for  flight  test: 
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1.  Pressure  eheek  EgC2  unit 

2.  Install  %s&  rift  flaps 

3.  Wei^i  airplane 

a.  Sifpty 

With  pilot  sad  foe! 
k.  laatall  as,4  kook  up  nnsoGMiter  rack 
5 Install  saarra 

6,  Install  audioerspk 

7.  Qroosfi  tas*  tig/Ogmit 

E.  Withcssi  esgias  operating 
t.  With  angina  operating 
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Analysis 

Tiw  analysis  of  elector  deflection  r»<juir*vi  to  lead  indicated  skat 
cxmsi&ertibl*  modification  to  a standard  L-19  tall  will  be  required.  Tba 
computations  eha*v  tb at  tMi  present  tail  baa  iaeuffioisat  power  to  3~9$2£ri; 
tbs  tirploae  vith  flaps  full  down  aod  ailerons  drooped.  This  difficulty  bee 
■bean  experienced  vith  tba  Cessna  Model  309*,  end  is  being  correct*!  on  that 
airplane  by  adoustaemt  of  hOriaontal  stabiliser  incidence  and  e snail  laerenoe 
in  elevator  area.  Due  to  eanaideroble  larger  pitching  wawatt  expa eted  from 
the  3194  BLF  V'isu  tut  simple  caanxea  w'aiefa  are  betas  s®£e  to  tbs  309  tail  would 
not  be  cuff  iciest. 

Since  the  aerodynamic  and  structural  design  of  an  entirely  new  horizontal 
tail  is  expensive  and  time  consuming,  a Cessna  Model  1B0  variable  incidence 

s 

ftortsautal  tail  vas  considered.  It  vas  found  that  ta<?  use  of  this  tall  alleviated 
the  problem  considerably,  and.  steps  are  underway  to  incorporate  it  on  the  3191. 
Snm  with  this  improved  tail  it  wiy  become  necessary  to  add  elevator  £r*a  sad 
impose  new  limitations  on  the  forward  center  of  gra'.ity  location.  These  factors 
will  be  resolved  during  preliminary  flight  tents . 

It  should  be  noted  that  all  coc^nutatlons  have  been  baaed  upon  Vat  standard 
doe® wash  *aft  -nhs  location  charts  (N k'K  at®  IAI16  and  HACA  TR  648).  8am 
qaestion  coasts  as  to  the  validity  of  these  charts  for  wings  developing  the 
high  lift  coefficients  associated  vith  ELD  (or  circulation  control);  therefore, 
in.  ell  cases  where  dowewash  angle  and  dynamic  pi-essure  in  the  vttke  vere  estimated 
the  results  nust  be  considered  preliminary.  Verification  of  these  esmseption* 
is  needed  ggt  only  for  specific  application  to  the  Cessna  Modal  319A  test  also 
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for  uss  in  the  general  field  of  BLC  aircraft . Many  of  the  unknown  factors 
can  bn  established  V'  wind  tunnel  tests  of  a three-dimaaionel  SDC  nodal 
with  and  without  horistmtal  tail  *1 id  with  and  without  ground  board.  Sixso 
neither  the  tine  aar  the  funds  etsrreatly  exist  for  aerf arming  such  teste  on 
a model  of  the  319A  this  problem  will  he  verted  oat  during  prelinixasy  flight 
tests. 

Design 

Inereftsed  viag  thickness  and  a charge  is  plaafarn,  from  the  wing  used  as 
the  L-1$A,  necessitates  the  use  of  a nsv  wing  strut  ea  the  319A.  Brewing 
12319-12,  Wing  Strut  Asses®  lyF  showing  the  new  strut  collet®  with  rsx  «©d 
fittings,  has  been  released  to  the  shop. 

Zt  was  decided  to  use  fiber  glass  wing  tips  on  the  Model  313A.  ibis  4a- 

/ 

oislon  was  reached  after  comparing  the  cost  of  both  rarial  and  fiber  glass  perta. 
The  aoet  of  the  fiber  glass  tips  if  apj  tadaately  one  half  the  cost  of  aliadam 
tips.  Drawing  12319-21  Wing  Tip  Asc easily,  shows  tbs  acast ruction  and  installation 
details  for  these  tips. 

All  structural  saodif  ieatieas  to  the  center  section  of  the  airplane  fuselage 
are  shown  on  drawing  12319-7*  ?be»*  include  a now  rear  spar  enny-tkra,  window 
modifications  and  new  wing  fairings. 

With  the  couplet ioo  of  drawing  12319-29  j?la»  Installation,  the  flap  rib 
contours  have  boss  sided  to  12319-15  Wing  oft . 

fotk  tte  flap  urswiag  and  drawing  12319-22  Aileron  tnctaUetion  will  shew 
nat  Qfcly  the  control  .r&fases,  but  also  cost: *01  linkages  required,  for  the  proper 
operation  of  these  surfaces. 

Aodal  319A  fuel- tank  installation  include*  the  details  of  task  suamfseture 
as  well  as  a schnetic  of  the  satire  fuel  *y;stsE.  This  drawing  is  finished  &xi& 
ha&t  been  reis^ssd  to  that.  uhop. 
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Bapssssge  lnstallatldB,  drwrisg  T2339-53,  Ms  M«»  started.  This  dreviffis 
will  skew  tbs  iMtallabias.  of  the  ooeqpiete  5todcl  18©  caresses*  aseesibly  on  tbs 

319A. 

Shop 

All  structural  eouponsigtg  of  the  wi sgs,  forward  of  the  rear  spur  have  Men 
naittiaortared.  These  parts  are  no?  la  tbs  process  at  assembly.  (Reference 
Fhctogntphs  5 sad  3) 

Work  an  tbs  control  surfaces  tea  Men  started.  To  date  for~i.  blocks  for 
rorxl&g  the  flap  rlM  aid  flap  Terming  edge  haw  Men  Hade.  As  soon  ns  possible 
few*  blech*  for  tbs  aileres  ribs  will  M made. 

The  ttsffl  tasks  for  tte  wings  art  scaring  ooepletloo  (fcefereeae  Photograph 
#3).  Ska  filler  as  ex  and  fitting  renin  to  be  installed.  Vtosa  these  item 
are  installed  tbe  tanks  will  M pressure  tested  to  an  irteraal  pressure  of  3.5  pai. 

Re-work  ef  as  L-19A  fuselage  baa  been  started.  'A>  date  the  new  rear  spar 
carry-thm  sad  the  required  window  aodif lentil  hscs  Men  cceqpaetod, 

Static  feet 

Tm  eagise  count  to  M used  on  the  319A  was  static  tested  to  lOOjt  design 
lead  fco  all  four  conditions.  So  >*  transmit  set  was  cadouatered  so  it  vu  de- 
cided to  use  tbs  test  engine  acent  on  the  airplane  Instead  of  constructing  a 
few  osa  far  the  purpose.  {Reference  Fhortegrs-j*  #1) 

Moefe-jJp 

Tbrts,  required  to  fttmlsla  design  iaformticn  for  the  full  scale  31£A 
guctioa  duet,  have  Men  ceapleted  ea  t fee  half  scale  suction  duct  sock-up. 
S-sasuremnts  of  slot  width,  wane  location  and  was  curvature  an  now  Ming 
recorded.  Actual  duct  Aeeign  will  begin  as  soon  as  possible.  (R eferesss 
rsotogra-yk  #4) 
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Current  Status  cf  Purchased  Parts 

Axial  Fta 

Kr.  C,?.  Jerkins,  Assistant  Chief  Basjircer,  Joy  ]^:r:£aetv.ring  Co.,  Ifsv 
Philadelphia,  Ohio,  sat*  advises  that  Cessna  can  expect  delivery  of  the  axial 

t 

fsaa  between  1?  August  aad  1 Ssat**trr,  1953.  Jcy  also  baa  requested  te^oraty 
loan  at  one  hydraulic  Motor  to  esaiac t gtrfwwaet  tests  oa  the  faa  units. 
Anaaffgati  hsv*?  been  sads?  with  Mr.  William  Itein,  Jr.,  of  Vicker’s  to  supply 
Joy  with  cbs  of  tha  nits  to  ha  purchased  by  Cessna. 

gy&rsallc  Pump  mad  Motors 

Tichsr's  Inc.,  of  Detroit,  Miehi^wi  ware  as able  to  s^ply  the  tydrsaslie 
punp  directly;  however,  they  did  locate  pse^s  in  Bevy  terminal  stock  which 
ware  .not  directly  assigned  to  a specific  project.  The  Qffi  > of  Saval  Reswrch 
through  Mr,  M.R.  Lipmn,  Resident.  Representative,  has  obtained  indefinite 
Ion  of  two  of  these  Thsy  are  to  ha  forwarded  to  Viewer's  for  inspec- 

tion before  u sags. 

Final  design  of  thr  hydraulic  system  Is  being  completed,  aad  reoelpt  of  the 
lias  diagram  from  Victor -*  is  sheeted  before  ?0  July  1953.  Originally,  Viator* 
indicated  that  delivery  of  all  system  components  would  ho  achieved  By  early 
July;  however,  daisy  ha s feesa  caused  by  iaaaiiity  to  supply  the  pap,  aad 
present  is&i'S&tiens  are  that  worn  difficulty  say  be  expected  with  delivery  of 
the  actors.  As  a result,  at  the  present  time,  no  definite  delivery  date  can 
be  confirmed  by  Victor4  e . 

£j*5» 

H 55«3  gaging  presided  with  special  gears  for  a iyuriiulie  yu^p  drive  is 
now  expected  to  be  delivered  during  the  week  of  3 August,  1953.  Delay  by 
Continental  Motors  has  been  due  to  procurement  of  the  gears. 
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Propellers 

Final  arrangements  for  the  da  11  very  of  two  propellers  has  bees  completed 
with  Kartzell  Propeller  Company,  Pi qua,  Ohio.  Both  propeller*  are  t©  be  flight 
tested  and  one  returned  without  cost.  Deliver/  to  Cesesa  vs  scheduled  for  the 
week  of  13  July,  1953. 

Miscellaneous 

Flan*  for  bench  teats  of  various  methods  for  BLC  power  truasadssion, 
other  than  hydraulic,  have  been  altered  considerably  since  the  tine  of  last 
reporting.  The  electrical  system  has  been  abandoned  after  discussion  by 
Cessna  personnel  with  Major  J.  Viilcox  (0HR),  Mr.  ft.  Putsas  and  Kr . J.  Beach 

(Office  of  the  Chief  of  Transportation,  U.S.  Army ) . The  development  cost  of 

* 

the  solid  propellant  ay  stem  proposed  by  General  Electric  Company  exceeds  the 
financial  limitations  of  the  present  contract.  Therefore  the  following  companies 
were  invited  to  make  proposals  of  solid  and  liquid  propellant  gas  generator 

systems  utilizing  existing  turbine  wheels : 

* 

AiResearch  Kfg.  Co.,  Los  Angeles,  California 
Turbo  Products  lac.,  Facoiaa,  California 
Aerojet  •General  Corp . , Azusa,  California 
Reaction  Motors,  Inc.,  Dover,  Hew  Jersey 

Preliminary  survey  indicates  that  several  light  weight,  compact  package.- 

power  units  have  been  developed  for  missile  application.  It  ie  possible  that 

at  least  tv©  ess  be  adapted  to  our  needs  as  turbo-fan  units. 

Personnel 

firing  this  period  three  additional  engineers  have  been  added  to  the 
analysis  section.  Their  full  tins  activities  will  be  devoted  to  the  Cessna 
Models  309C  (hydrogen  peroxide  Jet  puap)  and  3i9A.  Education  and  expedience 
of  each  man  it  as  follows* 
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Name  Yrs.  of  College  Degree  Yrs.  Eagr.  Bcggrlenee 

Gordon  Luos&en  3 3 i/2  — = l/2 
Dean  Johnson  5 B.3.  (Aero)  l/2 
John  South  4 B.3.  (Aero)  l/2 


Mr.  A.  S.  Petroff  and  Mr.  J.  W.  Fisher  visited  Washington,  D.C.  csu  June 

23  and  24,  1953*  The  purpose  of  the  trip  vas  to  attend  the  IAS  symposium  on 

botstsdary  layer  control  held  the  24th.  In  addition,  an  June  23rd  ft  conference 

f 

was  conducted  at  the  offices  of  the  U.S.  Artsy  Chief  of  Transportation.  Attend- 
ing, in  addition  to  Cessna  personnel,  vere: 

Major  J.  Willoox,  OMR 
Mr.  B.  Putnam,  U.S.  Amy 

Mr.  J.  Beach,  U.S.  Amy 

Mr.  K.  Raaak,  University  of  Wichita 

Mr.  Putaaa  and  Mr.  Beach  disclosed  a plan  for  an  orientation  lecture  to 

he  pre  anted  before  Amy  personnel  at  warn  date  prior  to  deaoaurtratlon  of  the 
319A.  This  net  with  agreement  hy  Cessna,  and  the  lecture  date  will  he  estsb- 
11  shed  when*  flm  initial  flight  date  is  known.  It  was  felt  that  the  tine 
period  between  lecture  and  deaonstration  should  be  as  short  as  possible.  Final 
delivery  date  of  all  purchased  parts  fixes  the  initial  flight  date,  and  it  is 
expected  to  be  established  by  tbs  week  of  July  20,  1993. 
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